Generalized Partial Global Planning (GPGP) and its associated TAEMS hierarchical task network representation were developed as a domain-independent framework for coordinating the real-time activities of small teams of cooperative agents working to achieve a set of high-level goals. GPGP's development was influenced by two factors: one was to generalize and make domain-independent the coordination techniques developed in the Partial Global Planning (PGP) framework (this also involved our understanding that coordination activities could be separated from local agent control if an appropriate bi-directional interface could be established between them); the other was based on viewing agent coordination in terms of coordinating a distributed search of a dynamically evolving goal tree. Underlying these two influences was a desire to construct a model that could be used to explain and motivate the reasons for coordination among agents based on a quantitative view of task/subproblem dependency. Coordination of behaviors among agents requires three things: specification (creating shared goals), planning (subdividing goals into subgoals/tasks, i.e., creating the substructure of the evolving goal tree) and scheduling (assigning tasks to individual agents or groups of agents, creating shared plans and schedules and allocating resources). GPGP is primarily concerned with scheduling activities rather than the dynamic specification and planning of evolving activities (e.g., such as decomposing a highlevel goal into a set of subgoals that if successfully achieved will solve the high-level goals).
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The aim of the GPGP coordination framework is to maximize the overall utility accrued by the group of agents as a result of successful completion of its high-level goals. These goals can be independent or held jointly by two or more agents, can be time and resource sensitive, and can be of different utilities. GPGP deals with high-level coordination issues (scheduling and task selection) involving decisions for each agent about what subtasks of which high-level goals it will execute, the level of resources it will expend in their execution, and when they will be executed. These decisions, if not appropriately made, can lead to the group of agents acting incoherently in achieving the desired set of highlevel goals. The need for these types of scheduling decisions occurs when agents are solving subtasks that are interdependent, either through their contention for scarce resources or through relationships arising among them because they are contributing to the solution of the same higher-level goal. GPGP is thus most appropriate for soft real-time applications operating in dynamic and resource-bounded environments where there are complex interdependencies among activities occurring at different agents. This line of research also assumes soft real-time multi-agent applications are best structured using groups of sophisticated agents -where the individual agents are responsible for effectively balancing the resources they choose to allocate to multiple, time and resource-sensitive activities.
The GPGP/TAEMS framework was first described almost ten years ago and then more fully detailed in an ICMAS95 paper. In this talk, I discuss the evolution of this framework over the last seven years motivated by its use in a number of applications, including: information gathering and management, intelligent home automation, coordination of concurrent engineering activities, distributed situation assessment, and hospital scheduling. Most of these extensions have been already discussed in published papers so the emphasis of this talk is not on providing an in-depth discussion of each extension and empirical results that examine the performance of the extension. Rather, my focus is to present a high-level overview of how this body of work fits together intellectually and how it has been used to create a framework that solves many of the issues necessary for building multi-agent applications that require sophisticated coordination among agents.
First, I will review the basic architecture of GPGP, and then relate it to other approaches to coordination. Next, I will present extensions to the TAEMS domain-independent representation of agent activities that permit the representation of situation-specific coordination strategies and social laws in GPGP as well as making possible the use of GPGP in large agent organizations. Additionally, I will discuss a more complex view of commitments that takes into account uncertainty in commitments, coordination mechanisms for use in resource sharing and contracting, and more complex coordination mechanisms that use a cooperative search among agents to find appropriate commitments. I conclude with a discussion of future research directions. Permission to make digital or hard copies of all or part of this work for personal or classroom use is granted without fee provided that copies are not made or distributed for profit or commercial advantage and that copies bear this notice and the full citation on the first page. To copy otherwise, or republish, to post on servers or to redistribute to lists, requires prior specific permission and/or a fee. 
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